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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a trouble such as 
misfire of an engine at the time of transition by controlling the 
ignition timing while obtaining an ignition timing lag on the basis 

of a degree of acceleration and an air-fuel ratio, and delaying ^ 
the ignition timing till the combustion is transferred from a 
stratified combustion to the even combustion, and setting 
quantity of ignition timing lag in response to the air-fuel ratio. 
SOLUTION: In a transient lag control means 201, in which 
engine operating condition parameter detected by an air flow 
sensor, a crank angle sensor, a throttle sensor and an 
acceleration sensor is input, an acceleration determining 
function 202 determines the acceleration time, and an air-fuel 
ratio determining function 203 obtains the air--fuel ratio. A 
quantity of transient lag setting function 204 determines the 
transition in response to the determination of acceleration and 
the air-fuel ratio, and when transition is determined, quantity of 
lag is set, and ignition timing is adjusted through an ignition 
timing control means 205. At this stage, the quantity of 
transient lag is obtained by subtracting (1-real equivalent ratio) 

X coefficient of adjustment from the transient lag basic quantity at a theoretical air-fuel ratio (a rea 
equivalent ratio = theoretical air— fuel ratio/air-fuel ratio). 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the electronic spark timing controller of the internal combustion engine which has a transient 
lag setting means to set up the amount of transient (transient) lags for carrying out lag (retard) amendment of 
the ignition timing in the ignition timing adjustment means and this ignition timing adjustment means of 
adjusting an intemal combustion engine's ignition timing An air- fuel ratio detection means to search for a 
detection means and an intemal combustion engine's air-fuel ratio condition at the time of transient 
operation which detects the time of transient operation of an intemal combustion engine, The electronic 
spark timing controller of the intemal combustion engine characterized by setting up the amount of transient 
lags of said transient lag setting means from the air-fuel ratio condition searched for with the transient 
operational status detected with the detection means at the time of said transient operation, and said air-fuel 
ratio detection meems. 

[Claim 2] In the electronic spark timing controller of the intemal combustion engine which has a transient 
lag setting means to set up the amount of transient lags for cetrrying out lag amendment of the ignition 
timing in the ignition timing adjustment means and this ignition timing adjustment means of adjusting an 
intemal combustion engine's ignition timing An air- fuel ratio detection means to search for an operation 
detection means and an intemal combustion engine's air-fuel ratio condition at the time of the acceleration 
which detects the time of acceleration of an intemal combustion engine, The electronic spark timing 
controller of the intemal combustion engine characterized by setting up the amount of transient lags of said 
transient lag setting means from the air-fuel ratio condition searched for with the acceleration condition 
detected with the detection means at the time of said acceleration, and said air- fuel ratio detection means. 
[Claim 3] It is the electronic spark timing controller characterized by what transient lag base quantity [ in / 
on claim 2 and / in said amount of transient lags / theoretical air fuel ratio ] should be calculated, and x 
adjustment factor should be deducted for from this transient lag base quantity (however, real equivalent ratio 
= theoretical air fuel ratio/air- fuel ratio) (1-real equivalent ratio). 

[Claim 4] It is the electronic spark timing controller characterized by performing the limit for which said 
amount of transient lags calculates the transient lag base quantity in theoretical air fuel ratio in claim 2, and 
this transient lag base quantity is asked by x (1-real equivalent ratio) adjustment factor. 
[Claim 5] It is the electronic spark timing controller characterized by for said amount of transient lags 
searching a 1 -/air-fuel ratio (TFBYAD) to an ignition timing grid table in claim 1, and asking. 
[Claim 6] The electronic spark timing controller characterized by making actuation of an accelerator direct 
and performing detection in claim 1 at the time of acceleration in performing throttle control of an 
electronics control type according to the operational status of an accelerator control input and an engine. 
[Claim 7] In the electronic spark timing controller of the intemal combustion engine which has a transient 
lag setting means to set up the amount of transient lags for carrying out lag amendment of the ignition 
timing in the ignition timing adjustment means and this ignition timing adjustment means of adjusting an 
intemal combustion engine's ignition timing A combustion condition detection means to detect the change 
to combustion with combustion at the time of equal at the time of an intemal combustion engine's 
stratification, The electronic spark timing controller of the intemal combustion engine characterized by 
setting up the amoimt of transient lags of the change to combustion, and said transient lag setting means 
from combustion at the time of equal at the time of the stratification detected with an air- fuel ratio detection 
means to search for an intemal combustion engine's air-fuel ratio condition, and said combustion condition 
detection means. 

[Claim 8] The electronic spark timing controller of the intemal combustion engine characterized by 
establishing an acceleration judging delay means for the threshold decision means and threshold which 
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calculate the threshold forjudging with acceleration in claim 7 to be related, and to delay an acceleration 
judging. 

[Claim 9] The ignition timing control approach characterized by setting up 5 to 1 5 degrees as an amount of 
transient lags in the ignition timing control approach of the internal combustion engine which sets up the 
amount of transient lags for adjusting an intemal combustion engine's ignition timing and carrying out lag 
amendment of the ignition timing when it switches to combustion from combustion at the time of equal at 
the time of an intemal combustion engine's stratification. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic spark timing controller and the control 
approach of performing lag amendment for an internal combustion engine's electronic spark timing 
controller and the control approach, especially knocking prevention. 
[0002] 

[Description of the Prior Art] Knocking in an internal combustion engine is known as a combustion 
phenomenon which carries out self-ignition, without the gaseous mixture of a combustion chamber waiting 
for the propagation of a flame lit by the ignition plug. If knocking and ignition timing have close relation 
and ignition timing is brought forward, a combustion maximum pressure will increase and self-ignition will 
produce them. 

[0003] Carrying out lag amendment of the ignition timing for transient knock prevention is often carried out. 
The equipment which controls ignition timing in order to carry out ignition timing lag amendment for the 
transient knock prevention at the time of the acceleration which took into consideration the effect by the 
intake-air temperature with cooling water temperature is known. For example, in the electronic spark timing 
controller of the internal combustion engine which has the ignition timing control means which adjusts an 
engine's ignition timing, and the transient lag control means which sets up the amount of transient lags for 
carrying out lag amendment of the ignition timing in this ignition timing control means at the time of 
acceleration of an engine, to JP,7- 180643, A, the above-mentioned transient lag control means presumes an 
intake-air temperature from the operational status of the engine before acceleration, and the electronic spark 
timing controller of the internal combustion engine which changes the above-mentioned amount of transient 
lags is indicated. 

[0004] Moreover, controlling the air-fuel ratio at the time of acceleration proper is also known using the 
signal of a knock sensor, for example, to JP,6-288277,A The knock sensor which is attached in an engine 
body and outputs the signal according to engine vibration, A vibration level detection means to extract a 
specific frequency component in the predetermined section before a firing pressure results [ from the signal 
of said knock sensor ] in a peak at the time of transient operation at the time of a detection means and 
transient operation of an engine at the time of transient operation which detects the time of transient 
operation of an engine, and to detect the vibration level of the specific frequency component concerned. The 
air-fiiel ratio control system at the time of transient operation of an internal combustion engine constituted 
including a fiiel-oil-consumption amendment means to amend the fiiel oil consumption to the engine at the 
time of transient operation according to the detected vibration level is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] Acceleration was detected, the lag of the ignition timing was 
carried out according to the acceleration degree, and to prevent knocking transitionally produced at the time 
of sudden acceleration and the so-called transient knock has been tried. When the amounts which can carry 
out an ignition timing lag to an intemal combustion engine's transient according to the air-ftiel ratio 
condition differed, and and the same amount of lags was given, it turned out that the phenomenon in which 
exceed the limitation which can be burned and an engine does a flame failure to a transition stage occurs. 
[ an air-fiiel ratio ] If it was in the Prior art, the cure in such a phenomenon was not made. If it was in the 
latter well-known example mentioned above, it was what is going to control the air-fiiel ratio at the time of 
acceleration using the signal of a knock sensor. 

[0006] This invention was made in view of this point, and aims at offering the electronic spark timing 
controller and the control approach of having abolished the phenomenon in which an engine did a flame 
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failure to a transient based on the amounts which can carry out an ignition timing lag to an internal 

combustion engine's transient according to the air- fuel ratio condition differing. 

[0007] 

[Means for Solving the Problem] This invention calculates the amount of ignition timing lags in a transient 
from the air- fuel ratio of transient detection and an engine, and is characterized by preventing an engine's 
flame failure. It is in being controlling ignition timing in quest of whenever [ ignition timing lag ] from the 
air- fuel ratio of an acceleration degree and an engine, being carrying out an ignition timing lag, when it 
shifts to homogeneity combustion from stratification combustion, setting up corresponding to the air- fuel 
ratio which had the amount of ignition timing lags calculated, and more specifically controlling ignition 
timing. 

[0008] This invention specifically offers the equipment and the approach of hanging up over a degree. 
[0009] In the electronic spark timing controller of the intemal combustion engine which has a transient lag 
setting means to set up the amount of transient (transient) lags for this invention to carry out lag (retard) 
amendment of the ignition timing in the ignition timing adjustment means and this ignition timing 
adjustment means of adjusting an intemal combustion engine's ignition timing An air-fuel ratio detection 
means to se2U"ch for a detection meems and an intemal combustion engine's air-fuel ratio condition at the 
time of transient operation which detects the time of transient operation of an intemal combustion engine, 
The electronic spark timing controller of the intemal combustion engine which sets up the amount of 
transient lags of said transient lag setting means from the air-fuel ratio condition searched for with the 
transient operational status detected with the detection means at the time of said transient operation and said 
air- fuel ratio detection means is offered. 

[0010] In the electronic spark timing controller of the intemal combustion engine which has a transient lag 
setting means to set up the amount of transient lags for this invention to carry out lag amendment of the 
ignition timing in the ignition timing adjustment means and this ignition timing adjustment means of 
adjusting an intemal combustion engine's ignition timing An air- fuel ratio detection means to search for an 
operation detection means and an intemal combustion engine's air-fuel ratio condition at the time of the 
acceleration which detects the time of acceleration of an intemal combustion engine, The electronic spark 
timing controller of the intemal combustion engine which sets up the amount of transient lags of said 
transient lag setting means from the air-fuel ratio condition searched for with the acceleration condition 
detected with the detection means at the time of said acceleration and said air-fuel ratio detection means is 
offered. 

[001 1] Said amount of transient lags should calculate the transient lag base quantity in theoretical air fiiel 
ratio, and should deduct x adjustment factor from this transient lag base quantity (however, real equivalent 
ratio = theoretical air fuel ratio/air-fuel ratio). (1-real equivalent ratio) 

[0012] Said amount of transient lags can also search and ask for an ignition timing grid table from 1/air-fiiel 
ratio (TFBYAD). 

[0013] It is desirable to make actuation of an accelerator direct and to perform detection at the time of 
acceleration. 

[0014] In the electronic spark timing controller of the intemal combustion engine which has a transient lag 
setting means to set up the amount of transient lags for this invention to carry out lag amendment of the 
ignition timing in the ignition timing adjustment means and this ignition timing adjustment means of 
adjusting an intemal combustion engine's ignition timing A combustion condition detection means to detect 
the change to combustion with combustion at the time of equal at the time of an intemal combustion 
engine's stratification, The change to combustion and the electronic spark timing controller of the intemal 
combustion engine which sets up the amount of transient lags of said transient lag setting means are offered 
from combustion at the time of equal at the time of the stratification detected with an air-fuel ratio detection 
means to search for an intemal combustion engine's air-fuel ratio condition, and said combustion condition 
detection means. 

[0015] It is desirable to establish an acceleration judging delay means for the threshold decision means and 
threshold which calculate the threshold forjudging with acceleration to be related, and to delay an 
acceleration judging. 

[0016] This invention adjusts an intemal combustion engine's ignition timing, eind in the ignition timing 
control approach of the intemal combustion engine which sets up the amount of transient lags for carrying 
out lag amendment of the ignition timing, when it switches to combustion from combustion at the time of 
equal at the time of an intemal combustion engine's stratification, it offers the ignition timing control 
approach set up S to 15 degrees as an amount of transient lags. 
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[0017] 

[Embodiment of the Invention] Hereafter, the example concerning this invention is explained based on a 
drawing. 

[0018] Drawing 1 shows an example of the internal combustion engine system by which this invention is 
applied. In drawing, the air which an engine 1 should inhale is adopted from the inlet-port section 4 of an air 
cleaner 3, passes along the throttle valve equipment 7 which installed the throttle valve (throttle) 6 which 
controls an inhalation air content, and goes into a collector 8. The throttle valve 6 is connected with the 
motor 10, and a throttle valve 6 is operated by driving a motor 10. A throttle valve 6 is operated and the 
inhalation air content is controlled. The inhalation air which resulted in the collector 8 is distributed to each 
inhalation air pipe 19 connected to each cylinder 2 of an engine 1, and is led to a cylinder 2. 
[0019] On the other hand, fuels, such as a gasoline, are supplied to the fuel system 21 by which the fiiel 
injection valve 13 and the adjustable fuel-pressure pressure regulator 14 are piped after being drawn in and 
pressurized by the fiiel pump 12 from a fiiel tank 1 1 . And the pressure of this fiiel system is regulated by the 
predetermined pressure by the above-mentioned adjustable fuel-pressure pressure regulator 14, and it is 
injected by the cylinder 2 from the fiiel injection valve (injector) 13 which is carrying out opening of the 
fiiel injection tip to each cylinder 2. Moreover, from an air meter 5, the signal showing an inhalation-of-air 
flow rate is outputted, and it is inputted into a control imit 15. 

[0020] Furthermore, the throttle sensor 1 8 which detects the opening of a throttle valve 6 is attached in the 
above-mentioned throttle valve equipment 7, and the output is also inputted into a control unit 15. 
[0021] Next, 16 is a crank angle sensor, a rotation drive is carried out with a cam shaft 27, and this outputs 
the signal showing the rotation location of a crankshaft. This signal is also inputted into a control unit 15. 
[0022] 20 is the air-fiiel ratio (A/F) sensor formed in the exhaust pipe 28, a real operation air-fiiel ratio is 
detected and outputted from the component of exhaust gas, and, similarly the signal is inputted into a control 
unit 15. 

[0023] 9 is throttle valve equipment 7 and the accelerator sensor formed in one, and is connected with the 
accelerator pedal 49, a driver detects and outputs the amount which operates an accelerator pedal 49, and the 
signal is inputted into a control unit 15. 

[0024] Incorporate this control unit 15 as an input signal by making into a signal the engine operational 

status parameter from various kinds of sensors which detect the operational status of engines, such as a 

crank angle signal which had and mentioned the processing means 26 above, and an accelerator opening 

signal, and it performs a predetermined operation. Various kinds of control signals calculated as this result 

of an operation are outputted, a predetermined control signal is outputted to the above-mentioned fiiel 

injection valve 13 and the above-mentioned ignition coil 17, or the motor 10 for throttle valve actuation, and 

fiiel supply control, ignition timing control, and inhalation air content control are performed. 

[0025] Between a power source (dc-battery) 30 and a control unit 15, the Motor Driver relay 31, the control 

unit relay 32, and an ignition switch 33 are formed. 35 is various kinds of warning Ughts. 

[0026] The adjustable fiiel-pressure pressure regulator 14 prepared in the fiiel system is adjoined, the fiael- 

pressure sensor 22 is formed, and the signal is inputted into a control unit 15. 

[0027] About these configurations, since it is common knowledge, explanation beyond this is not required. 
[0028] Drawing 2 shows an intemal combustion engine*s fuel-supply-control equipment. 
[0029] The processing means (CPU) 100 (26 shows at drawing 1 ) in a control unit 15 is connected with a 
bus 101, and the input-process circuit 102 and the output-processing circuit 103 are connected with the bus 
101 . In the input-process circuit 102, it is the fiiel -pressure sensor 107, an intake air flow sensor 108, the 
crank angle sensor 109, the throttle sensor 110, the accelerator sensor 1 1 1, a coolant temperature sensor 112, 
and 02. A sensor 113, an ignition switch 1 14 (33 shows at drawing 1 .), a starting switch 115, and the signal 
from battery voltage 1 16 are inputted. The processing signal from the input-process circuit 102 is inputted 
into the interrupt controller 104 while it is inputted into a bus 101, Required time amount is measured by the 
timer 105. The output signal from an output circuit 103 is outputted to the adjustable pressure regulator 117, 
an injector 1 18, an injector 1 19, an injector 120, an injector 121, a fiiel pump 122, an ignitor 123, and the 
warning machine 124 (36 shows at drawing 1 .). Moreover, while the signal recorded on ROM131 is 
inputted into a bus 101, the signal from a bus 101 is outputted and recorded on RAMI 32 and backup RAM 
106. It is the matter of the common knowledge also about these configurations. CPU 100 includes a failure 
decision means 135 to mention later. 

[0030] Drawing 3 is the block diagram showing the notional configuration of the electronic spark timing 
controller of the intemal combustion engine by this invention example. In drawing, the engine operational 
status parameter mentioned above is inputted into the transient lag control means 201, a judgment is made 
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by the acceleration judging function 202 at the time of acceleration, and an air- fuel ratio condition is 
searched for by the air- fuel ratio judging function 203. A setup of the amount of lags is made by the amount 
setting up function 204 of transient lags by the approach of mentioning later according to a judgment and an 
air-fuel ratio condition at the time of the acceleration as a transient. Ignition timing adjustment is made 
through the ignition timing control means 205 with the output. 

[003 1 ] It is shown that drawing 4 sets up the amount of lags by the approach of mentioning later according 
to this change and an air-fuel ratio condition by the function 206 to ask for the change to the stratification 
combustion from homogeneity combustion. 

[0032] Drawing 5 is a flow chart which shows the routine of the sort wear performed in CPU 15, in order to 
realize the control. This routine is performed for every predetermined crank angle. Various kinds of 
operational status parameters of an engine are incorporated (step SI 01), the fuel-injection control routine 
which performs data processing required for fuel-injection control is performed (step SI 02), the ignition 
timing control routine which performs operation required for ignition timing control and processing is 
performed (step SI 03), and it ends. 

[0033] Drawing 6 shows each technique which calculates the amount of lags. 

[0034] if (S) expresses the amount which can carry out a lag from beisic ignition timing and the lag of the 
ignition timing is carried out firom this value — ignition timing ~ a flame failure is produced more 
unsuitably. Here, by the conventional invention, since [ the amount ] the amount of lags at the time of 
acceleration was not based on an air- fuel ratio but it is fixed, it gives the amount of lags of 1 8 degrees also 
by A/F15 or A/F19. At the time of A/F15, although a flame failure is not produced, by A/F19, it becomes 
the field which a flame failure generates. 

[0035] (A) shows the control which searches an ignition include-angle grid table and searches for a lag 
limitation from a 1 -/air-fuel ratio. Since a fine setup is possible, a good precision can be acquired. 
[0036] (B) is the amount of lags [0037] 
[Equation 1] 



[0038] since ~ the control for which it asks is shown. 

[0039] here — equivalent ratio = theoretical air fuel ratio / air- fuel ratio — an after [ a change equivalent ratio 
= change ] air-fuel ratio / Air Fuel Ratio Control possible range before a change is calculated actually more 
small. Although it is effective, a load and control precision are inferior to above-mentioned (A) and the 
following (B). 

[0040] (B') It is the amelioration deformation proposal of (B). The amoxmt of lags is calculated by the 
amount = lag of lags basic value-(l -equivalent ratio) x adjustment factor. Operation loads decrease in 
number compared with (B), and precision becomes good. 

[0041] (C) shows the control which calculates the amount of lags from amount of = lags basic value x 
equivalent ratio whenever [ lag ]. It is effective when an air- fuel ratio is low. 

[0042] Drawing 7 shows how to ask for the adjustment factor of the above (B'). The adjustment factor for 
which it asked by mind or the commercial law is beforehand stored in a control unit, and a suitable operation 
can be performed with a control unit. 

[0043] The amount of initial lags in view step 1 SUTOIKI of parameter input is decided (step 1). 
Performance-evaluation result order step 3 stratification which investigates lag allowances at the time of 
homogeneity Lean of the point corresponding to TORANOKKU evaluating [ adaptation result collection 
step 2 representation ] -> Decide the lag value in change equivalent ratio from adaptation result order step 4 
above-mentioned 23 which investigates homogeneity change equivalent ratio, the count which asks for an 
adjustment factor KTKADJ from the graphic form relation of count step 5 drawing 7 which takes the same 
allowances as the time of SUTOIKI from the line of step 2 ~ here A: The lag permissible-dose difference B 
at the time of SUTOIKI and change equivalent ratio: Equivalent ratio width-of-face KTKADJ=A/B drawing 
8 of SUTOIKI and change equivalent ratio shows the correspondence approach when changing from 
stratification combustion to homogeneity combustion by the timing chart. TGTVO is a flag showing the 
combustion activation with actual desired value of a throttle angle and APO, in the case of this example, 1 
expresses stratification combustion and, as for an accelerator control input and FSTRR, 0 expresses 
homogeneity combustion by a diagram. FTFMCH is the flag of the judgment which performs the 
combustion change of stratification and homogeneity, 2 expresses stratification and 0 expresses 
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homogeneity. The housekeeping operation for performing a fuel change begins from the time of changing to 
0 from 2 by drawing 8 . 

[0044] In drawing, while carrying out stratification combustion, with reference to an air-ftiel ratio, ignition 
timing is always calculated supposing having shifted to homogeneity combustion. When it shifts to 
homogeneity combustion from stratification combustion, the ignition timing for which homogeneity 
combustion is asked is adopted. The amount of ignition timing lags in this case is 5-15deg. It becomes. 
[0045] This technique will determine the amount of lags by equivalent ratio, and will determine a lag 
limitation by equivalent ratio. As a specification in this case, proportion of the amount of lag authorizations 
which has the amount of lag authorizations on an equivalent ratio table is carried out from change equivalent 
ratio. Or making the amount of lag authorizations into an equivalent ratio rate can adopt. Since ignition 
timing is calculated in response to equivalent ratio, control interference is smalL The dynamic 
RIBATESHON actuation in drawing is checked. 

[0046] Drawing 9 shows drawing which attenuates the amount of lags for the lag initial value TTRADV to 0 
by the damping time KRET of the amount of lags. KRET is 10ms. 

[0047] Drawing 10 shows the result checked [ example / this invention ] about the "item." 
[0048] The case where an electric control throttle (it is called a ** system throttle.) is adopted is considered. 
Since a ** system throttle has response delay to an accelerator opening command, throttle opening changes 
later than accelerator opening sudden change. For this reason, when a ** system throttle is adopted, it is 
good to detect actuation of an accelerator for an acceleration judging directly. For example, since [ whose an 
air-fiiel ratio is Lean ] the lack of an output is compensated by the way, throttle opening may be greatly 
operated to accelerator opening. In such a case, it is good to carry out direct detection of the accelerator 
actuation rather than to perform an acceleration judging by throttle opening, and to give a time lag to the 
validity of an acceleration judging, and an invalid. 

[0049] There is EGR addition as conditions to which a throttle operates in the open direction. If EGR 

addition arises, in order that a throttle may keep torque constant, it will operate in the open direction, and the 

open actuation will become so large that the charging efficiency of a basis is high. Therefore, it should be 

forbidden that the ignition timing lag amendment control DLTADV should be added by EGR addition. 

[0050] Drawing 1 1 shows the relation of the actuation and throttle opening of an accelerator, acceleration 

initiation judging delay, and the acceleration termination judging delay approach. 

[0051] deltaTVO threshold forjudging with acceleration is defined, when super-** fixed time amount 

progress of this value is carried out, an acceleration initiation judging is performed, and it is less than this 

value, until it carries out fixed time amount progress is carried out as prohibition discharge, and it is made to 

carry out an acceleration termination judging after that. That is, it sets to this drawing and is [0052]. 

[Extemal Character 1] 
9V 1 
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[0053] Control to carry out is performed. 
[0054] 

[Effect of the Invention] According to this invention, since an air-fiiel ratio condition is detected to a 
transient and it is made to perform lag amendment to it about ignition timing, an engine's flame failure can 
be prevented. 

[0055] Moreover, since the amount of ignition timing lags given at the time of acceleration is calculated 
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from the acceleration degree and the air-fuel ratio, in order to exceed the limitation which can be burned, an 
engine can prevent the phenomenon of carrying out a flame failure. 

[0056] At the time of a ** system throttle, since the acceleration judging is performed by detecting direct 
actuation of an accelerator, the acceleration judging of a time lag is lost, and it can make substantial 
combination control with an acceleration degree and an air-fuel ratio. 

[0057] Moreover, since the amount of ignition timing lags is calculated from the air-fuel ratio when 
becoming homogeneity combustion beforehand then when a change is carried out to homogeneity 
combustion from stratification combustion in the case of the intemal combustion engine of direct injection, 
also when it changes to homogeneity combustion, an engine's flame failure is not prevented. 



[Translation done.] 
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